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Mil 2 4 (i#IS H H B S i tWy'Jt^ K<h^?M£tiTv^ 
fcib\ h*-;H 2 7(7)S@i3J:^«@e^l 4 OOl^ipSfi^ *M#'^ 

10 0 9 7J 

0 lii, J^±<7)=t9^> #I§ B H H S illhr/y'X^ 130^ 

tr s o i «^ 1 50 tzfcmj * y ^ftAi, mmrnrn. 1 1 o i:i^L/:tciM 
a^sox.^ciii^j: i97K*-r *>y±Aas-cs o 1*^1 5 oow^i 53^ 
f^^^T^j^t^o -r&fr^, mmmfoi 1 o-lkjimnis 

[0 0 9 8] 

*feit 11^ t f t <7)fimrf»im t^oo^o 

[0 0 9 93 

i fc, ^«#:^S 1 0 1 "Cii, JjM£,f| S iIIh7>yX^130 

fi, mmm.i 1 ot;*f»^^fL^iiitcso 1*^1 5 0±«?^ o 

y-MSl 3 3, y- h 13 4, mt^e S i $81 1 3 5 *^A,tz 

*£l««l 1 0±KiM*ft£ti;i> o Ccdt^, 1 0±tcff^ 

L/^I^S i *fliil7>fbJjM£ I J 3 H S i IMF 7>i?x?*mj&-t2>m&£ *9 iU 

[01003 
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[01013 

' ^Jilt ^2*tt3ie 1 0 1 H&v>T, y-M0.2 5^ mCOif^, #|g B e H S 
i WWkl 3 5 0)8IJ9£iiin£-£-£ 1H7 0 n m£ &^fb5 ? &v^\ 
7 0 nm- 1 0 0 n mVlttDWkW-^^k^^ T F T <7) S £ < & *K 

ifM£ H B H S i ?fMl 3 5<7)IH^7 0 nmJ^T^i-tL(^ffl_hMl-e^^fIJ^H 
[0 1 0 2] 

J>«0. 1 3/<ma/:^ iiMgHS iII13 5 <7) BUI? 
BI¥*-J2 0 nm£-TO^#&^ftfi&v^\ 2 0 nm~~ 5 0 nm^if 
i$-ltl)tTFT(7) ^{jt^jST L > ^m^^D^t < &o/j 0 Lf:^t 
, -f-^^^co K- H 0 >^Jg(D/s-^-7^^^^i-^^ y-|>fto. 1 3// 
m<7)i#^^(i, #|t H H H S i JfflHl 3 5(Omm^^2 0 nm^Tt:tli(fIf-t^ 

[0 10 33 

^fim^BOXg 1 5 2l*JH&& J: i;^T>^^^PIi5LTv^ 0 itHzJ: ^ 

PiS^^m^#t4±«^ffl1i^(i, BOX* 1 5 2\H\zmhih%> 0 
[0 10 43 

c\<Dtz&, so imui 5 omm<Dmmmii, soniisoiiML 

tv^BOXi 1 5 2<7)S i 0 2 ^^r7y^-e31^tC-i--7f L >^-t-^-^^ 
if), JjMSHS iI113 5<7)MI¥^-t4^ffl^^-r^, s^KBfcfc-racitri* 
tlSo -T^ioib, i^lSHS i 1 3 5^S i 0 2 I1 1 lilSW-IEia^ 
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j^hs iiii3 5 <nmmm<vmm^ x &mm&T<Df a m%mffi'f & ^ t 

[0 10 5] 

sfw, ^iMt i o i ti, it^^#fe*t«i i o±<Dm%z>mmz^ mos 

l(0^ B B B S i *f II F7>y^n20L MO Sg!OijM£ B H H S i Mm h 9 > v 7 
[0 10 6] 

#i*#:^Sl 0 l^i3V>-C(i, h y > V7. S i|IF7> 

M20 S i»Rh5>y^^l3 0tiai) 

% !✓ v a )V K#i$U iflEOH^^ < i: & 1 fU«H#&oT 

[0 10 73 

t fc, f!ix.(i\ ^2*#uge i o i ^m^m^mm^r * 7- * -7-7 wtxmm. 
m^mm-r^m^^u, m&m^m^ s in x (sfts n , 

2 2(7)|Wtc K7^AWtl.i^J: r> & £Mc K^/^t4i^ ? ft±i-£o 
[0 10 83 
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Z<D£niZ, JfMS.HS iII135, ^ISHS i»I12 2j&»<bfc*»ilh7 
[0 10 93 

f»<7)^|* H H H s i&£l 2 2^t:f)SL^:Nff^^TFTI±, ft 
1 0 0 cmVV • s e c 0^»JK"e*o fcOK:** U 0 1 ££flt 

itLtzfo&mTpmT ? r 4 t u ^s^cis^-cfi, jmSbIs i in 3 5 

0^tCff^&L/jN^*^TFT(ift3 5 0 cmVV • s e c<D&W}fe'C$> 

[01103 

X *9^|£ H B H S iWmi 2 2<DmMl<ZMl&ZtlX^Z>-r^'( *ri s 5 V~8 VOflTif- 
ttS!E?:^t4<7)i:WL, i£*S H B H S iII13 5 0««UBJfi$*frv^f 
*>f 5 > hn-7li 1 . 5 VKT^cSeKftflPLfco 1~&;b*> 

, #S#Sfil 0 lOflUSKifitf, t£3fcKJfc^Tra**#4>1B;v»TFT«:f&* 
£ t i)*X # a o 

[oiiij 

*ifl*u o i K&^xit, mm m^ij^^B s i in 2 2«o« 
ttfx£& 0 i«r i stit ^tt & f ^ ^M-e§ , «t 

[0 112] 

$£>K, «^tl 0 1 £i3V>Tli, 2M*IIJf&5&*#i&& S iII1220i 
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iPl^-;v*#^ H s 9 S i ifflgfMt^*£ H B H S i»m^t-c|gx.*^^* 

o 

[0 1133 

fffrif 1 0 1 ±lCffM^tL^>^ H B H S illl 3 5^t^fX(t L 

mi 3 5*&&t.-r2>mm&. mmmti, /<?y*3& s ra*>ft*?fti8ony*^ 

[0 114] 

S fc, JjM£ B B H Siilb7>yX^13 0iJ: ^jfefi S ilih7> y'X * 
hMOMOSSIIf 9 ;H^-7SIif7>y7;^-e^ 
[0 1153 

^jg#^gi o i K&^&mm&WLi i otcii, ffi^jsr^^-c^in 

-->»Codel 7 3 7 (T^ 77 'J ^ J WBkW.Jf? X) 

[0 1 163 

fcrtfU WfillOiU, 3-->WCodel 7 3 7 (T;l/# 'J 
±i-7;K/Ig^7X) Offci){:3-->WCode 7 0 5 9 0* 
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[0 117] 

Z\tiit, 0 6 tC^-T <fc ^ C o d e 1 7 3 7 (±S i 1 0^?Sc7)^^ 2 5 

0 p p mV^^coiiiML, Code7059(iS i t <DUWM<^>^^ 8 0 0 p 
pmt^^< ta&tztbXh&o 

[0 118] 

f£oT, ^P.flfiJ^^£$i^fS]_L$^^ tl*><b> Ifi^fp 6 0 0°C£ -eojffi 
S i tco«^<7)^(i, |^)2 5 0 p pm&TXfr&Z t^IJ Lw 0 
[0 119] 

IfelW^Sl 1 0i:ii, ^*&5 0 0 V&±.<D&m& Rif^* fcfflu* C 

•£&££j& f -C#*o SOIi«15 0«Stl 1 0±i:i^Lf:fC 

[0 12 0] 

£ tz, ^mfegiW 1 0 1 \z&tfZ>^m& S illf7> * (±, &#f£4£ 1 

1 Offl^fc, y- Mil 3 3, r- hlfeill 3 4, ifMSHS iII135^) 
I*«?tttv^ 0 ZOtztb, l&m&S iWmi 3 5tC&jRG£ll 4 0^i 

[0 12 1] 

^MBi^c^tt^^s^ei o i 1 o 

»<b. ^- Mil 3 3. Mfeliflgl 3 4, #|g B B H S i|I135, £H 
Kill 4 OOJTO^iJ&^ftT^&T^ £0»j£K|£5e£*i*fcO-et±&v»o 
0lJxJ^ MS133, b *fe*M 13 4, 1M£& S iII135 <7>^& 

[0 12 2] 

t fz, ¥mfo$£w i o i (om^m^ soiiino^ mmms. 1 1 o 
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[0 12 3] 
[0 12 4] 

(a) - (h) #£^1119 zm^xmmirtusvxT^m^xib&o mm^> 

[0 12 53 

rain^, #ig H H H s i mm t ? > * 1 2 0 1 , mo s mo^h s i $igg h 9 

iifii^i^ti o i fciBitre***, 

[0 12 63 

fc*?U 4^#^®2 0 1 Ji> S O I iftolt^ i:^?LI S i i^ffM Lf: 

mms i« o^ns immmmmm 250^^ i*«2 

5 0 1 1 0 tc^$*7t^t^ *t«S i mU2 5 0 ^^5?«55-*#?L 

KS ii 2 5 5tM^^^J:i3^t, ilflUI^otv^o 
[0 12 73 

3M*#fl«2 0 1W\ H9^-tJ:9tw, l&liMU 1 0±fc, S i 0 2 I1 
1 1, #*§&S iII12 2 *<£trMOSS<Z>#fc|MS iMh7>y^^ 1 2 
0, J*M§ B H H S i 5fJ]fl2 3 5 ^^MOSI^SSS i »Ib7>^^ 2 3 
o , #mse^ 1 4 0 ^fitv^o 
[0 12 8] 
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nmm 1 £ *&i»is i 1 o ^mm^mz s i o 2 m i 1 1 &m 

mm 1 0 0 nm«?tltV>^o ifc, #*g H B B S i ffffi 1 2 2 £^trMO Si 
S illh7>y^^ 120ti, Si 0 2 flll 1 1 ±Kf£f&Z titzMm 

mmm (s i o 2 m) 1 2 i±i:M^nti^ 0 

[0 12 9J 

^.|S H S H S il!2 3 5 ^tfM0SS(7)f|g B H H S iflh7>^^2 
3 0li, Si 0 2 M 1 1 1 ±0#|g B B H SiIIh7>y^^l20 tfMt&Ztitz 

2 3 0J±, Si 0 2 I1 1 l±t3 N ggffttl 0 nmOS i 0 2 I2 3 K TOjtfll 
2 3 2 , ^-HI2 3 3, mj?j^ 1 5 n m<DY~ ^ &$tffig 2 3 4, 
^K^j££*i£!8SI¥i&2 0 nm<7)^-IS H B H S i aiJJ£2 3 5 0JW^fCflUa$*LTV^ 

o 

[0 1 3 0] 

i tz, SiMi>7>y^M2 0i3J: WIS H H H S illh7> 9 

2 3 OOJitCfi, itftittl&tKl 1 OWifflC^^ot, Sr B 1lfe*fM (S i O2 
HI) 1 2 6*^l$$iit^*, fcrtfU VRit&fftlll 2 6(±PP^ h 
*-;H 2 7) £^LTi3*K IW3>^F*-)H2 7i:iiAlSi|^ 
S^f>&&£«HE*&l 4 0rt s 12J&£*iTv>& o #JKB£*§il 4 0 J±, #|^ H a H S iff 
Hi 2 2 £ «fc tfijMSJI S i|!2 3 5 l,Z&lf&&%tt<Dmi&<D±mfrb : &f&Ztl 

[01313 

^f^I2 0 1<7)MMi:o^ 0 2 (a) ~~ (h) *m^X 
[01323 

if, HI 2 (a) t:^tJ:^:, IliS 1 1 0 OlIMC T E O S t 0 2 
t<Dm.&#X*m^T, ^XvCVDiCio-C, Jjf|]¥^5 0 nmcOS i 0 2 §l 

1 1 1 zmmtZo 

[0 13 33 

[112 (b) KTF-Ttoiz, JjM£ B B B S illh7>yx^ 2 3 0 «r»J^ 
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D&A/rtf, #-l& H H B S i &R2 3 5£J:U^?LKS i m 2 5 5 K «t oTf#J&£*i& 
HIS i mm. 2 5 0 -CO^SJIS ilt2 5 0 1 0±d 

[0 13 4] 

zzx% mms i «2 5 o<Dm^m^mmir^ (02 (b) #jbd 0 t-r 

5<0?LSfiI&nm*3J:a f 5 nm~ 1 0 nmt<D2&Lm t~$h 0 £*Ui, fe<D§$ffl 
[0 13 5] 

fit, ±R"effcJifcLfc#?LRS i V 2 5 SO^Et:, 4 0 0°C- 5 0 0°C<7) 

umxm^mimm m^t-r) hmu #^lks ii2 5 5«^ft 

£« Q fit, ^ l o o OV^W&mnykmW^M^zx^x&Mmir&zt 

t;H^Ml^M H H H S 1 112 3 5 *]&J&-f2>o 
[0 13 6] 

— JfcMfc I CS&jfi^'f >T-#?L«S i ©2 5 5_ttcCMOSXfI<7)-§R 

. -T^^b^v-x- Yv^yy^W&iA^y (bf3+, p+) it/PSt'N 

2 3 4, ^-MS2 3 3, Wftil 232 (BPS GI) . imm^Wk (Mtf 
•t-T) , £Mt-f£o ¥Mi2 3 2i±, CVDiUotS i 02^^^' 

BPSG£J£«L£&, BPSG^iiL, v>J43£K C V D^X S i 0 2 £ 
MmLfzfe, *4v>liTE0Sf?:ffli/^C VDf tli^XvC VDffS i 

LTR I EtX7f^iiU $f>CTEOS^fflv^CVDif:l±y7X 
•7CVDftS iC^JfMtU CMP jBjbf ^, ^ i: I: i: o t li L f: Q JSL 
±Ui 13, ^?L®S i!2 5 5 fcifrgHS i <h£W-f£> -T£;b*>#?LSC S i is 
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^5) o 

[0 13 7] 

^##it2 0 1 ^£tt£r- Mi2 3 3 (DY- MUiO. 2 5^m 
[0 13 83 

[0 13 93 

fit, 1 1 0 & J: raif Lt^^IS S i 2 5 0 <7)pS)M££ RCA 

m& (SCI) tci l9f5fe?#-ioJ:^tt'fb-r^»o £<^C, *t«S i Mi2 5 0<7)S 

i o 2 i2 3 im<vmm*. mm&fai i o±co^<7)fia^r^^p< > h u 

[0 14 03 

"tco^ 3 0 0°C-6 0 0°C, ---^{±^5 5 orcofiS-e^aL, ins 
i 5 0 t^««l 1 0 t^f?M*[S]±$^o 

[01413 

^-^-/xyF zmmm s iit2 5o co#?l« s 112551: 

mx&ZtlZX *K mmS i*l£<0^g|^2 5 3 *, #?L»S i|2 5 0 *i 
^^^flJg|i-^> (0 2 (c) #BS) o #?LKS i!2 5 5 K7k£$i-£tz 

^Jt^7K*TtcTtf^»*m;oT^, #?L3fS i!2 5 0 £^H§fP^ilJJIf £ 

[0 14 23 

^<7)|JL ^?LSCS i* 2 5 5<7)^ftffi£, vmtMmityk 
[0 14 33 

is i m 2 5 5 a) ^-x--7^>^i^*-r^>o fit, iN&iUs i S12 35^i 

#ttc^nXi-^«l<!:tcJ: J), m2 (d) C^fJ:^:, lfelf*«110±. 
(iMI?^2 0 nm<7>JiM£!IS i 15^2 3 5 CUMOSITFT««$ 
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[0 14 43 

112 (e) K^tJ:?^ mmmUl 10(O±MlCS iH 4 tN 2 
Otco?S^#^^fflv^jy^X-7C VDtCctoT, 1 0 0 nmOS i O2 

Ml 2 1 £J£flH-& 0 SfcK, ^ICS iH4*"X^fflv>-C77XvCVD 
KJ: *K 0 nm«fS i Jgl 2 2 a Zmmir&o 

[0 14 5] 

S<b£, # B B a fS ill 2 2 a tCi^rvvU— »fS:|SltL-C, jbllft, 
S i 3 5±<7)S i 0 2 I2 3 1 h%mWfo\ 1 0 _tcD S i 0 2 ll 1 1 t <D 

&&&mm±.zmz> (B12 (f) #bs) 0 

[0 14 6] 

EI 2 (g) i:^fJ;9(:. xo?£t£f|it<>: &££&7}-&£i1-£36U 

, ^ISHS iII12 2<7)^^^J:U f S i 0 2 I1 2 1 < t ^ISH 

S i i£!g|2 3 5±<DUftZ^v?->y^£ 2> 0 tfz, #|§ b b h S i M Wk 1 

[0 1 4 7] 

TEOStV^^^^ffl^T, 77XvCVDi:il)II|^3 5 0 
nm(0S i C>2§l£itftU ZftZmjjii^ v y R I E (Reactive Io 

n Etching) CT^4 0 0 nmiyf A';7tl)o fOli S i H 4 tN 2 0i:(0 
l^^$:fflV^:7 7X-7CVDi:J;^ MJ¥#J 6 0 n mO#££,f H S i MM h 7 

1 2 o^y- Mgiffli (s i o 2 HS) 1 2 3 ^ffM-r^o 

[0 14 83 

&mt. m2 (g) - (h) ^TTs-tXo^, iis^ct ^^n^*" 1 ; ->«; rr> 

TFT^fi^n-bX^IItti:, Mfeill 2 3_t^- h«Sl 2 4 £i£ 

$u »s i mm 2 2^mm^^y (n+, p+) &ai-&o t 

E0StO 2 (mm) <7)?l^^ffl^7 0 7XvC VDCi 1^3 5 0 n 
m(7)|FMll 2 6 ZMm-tZo fit, 1 2 7 ^IPU 

3>^7f*-^2 2 7 H^JSBEIt 1 4 0 HMtSo 
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[0 14 93 

£ib\ rr > ? ? h *-;H 2 7 <DU&& «t ^JRBE^ 1 4 0 Offilffitt, i^Mif 

£d1"&£:£> 2 // mi Lfjo 
[0 15 0] 

itz, m^m^mi^^, s iNx (Mfbv';^» , mm^mm , trr 

2W«SSrlfi^J55cL, #I£«§.S i T F T "C K 7 >f £ V&7jfiti>m O 
TFTHMU 5 h n-^fcijMS&S i TFT«t^o 

[0 15 13 

#S#^fi 2 0 111, JJLLO «fc o K> iM££ S illh7>y^^ 2 3 0 i:# 
?LSS ii2 5 5 t S i *«2 5 0 « 1 1 0 K&£»Lfc& 

tc> lies i 3fe«O^Ra5^2 5 3 fc^FLKS i V 2 5 5 •C#HHS«$*r^lS 
£*i£ c 1" #?LMS i|2 5 5C')t-^-yx^?:|r > & L < 14 

#7L«S i!2 5 5 Mfc*£TKTtf*¥KJ: «K #?L« 

S ii2 5 5 Zm^fflmM2^&o U:^t, *£*««1 l 0±tc#|g H H B S 
if!f7>yX^ 2 3 0 £&£"*-*X5gKi3v*-t\ ««F#J*ttffl LT</>&v> 0 
[0 15 23 

Ifelf Bl^ T F T 0^jft*«Rrte & o T V>£ o 
[0 15 33 

Sfc, #f^I2 0 1 "Ci±, ijMSHS i IIF7>yX^ 2 3 0 <9±HlrR7> 

{4, *&ft*«i 1 otcft^^tLAfrt-aJis i«2 5 o jt-e^stiSo 
t>%^ y-v mm 233, h mmm 234, s i mm 235 
^«-e, mm&foi 1 oxtc^-g-^tL^o z.<ntztb, ^*t«i 1 o±«j&l 

[0 15 4] 

Z<Dtz£>, V v > y ^ ^ <DMjbC#o tlf i: ^ I. , ffi^-v^&fcoiHJH 
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[0 15 5] 

$|xJ£\ #i^i2 0 1 M&^T, y-fft0.2 5 /um<7)m&. s 
il!2 3 5 ^S^J¥*±M*n$-tira ^ . I)?7 0 n m t Xli± i &^b^£^\ 
7 0 nm- 1 0 0 n m&±<7)mmxi±>kmiz T F TO S £ < & <9 , t7l 

-\z>y^m<7)^7V*lzi>ik?fir2>-t)K V- hftO. 2 5 mOif J£ 
i£ B B H S i »1H2 3 5 0MI?^*tJ7 0 nmmTfclf *ttfftHWpTlSBT?*4o 
[0 15 63 

h^O. 1 3 jumfc Lfc*£\ Jfr&iSIS i 112 3 5 <7>JHJ¥£ii}jn 
<h. mJ¥#j2 0 nmitli^l^fitli^v^^ 2 0 nm- 5 0 nmicig 

, ^^^;w^co K-kf>^jg<7)/s^^^rti^^-t->5)7& 5 \ y-MO. 13// 
[0 15 73 
[0 15 83 

z<r>tzt>^ US iSt2 5 O^tB^lif/ifi, II® S i*1£2 5 OiiBt:^ 
ftLX^Z&IWS i!2 5 5 Z^vT-yrmic-r&ZtlZX 19, #^ B B B S i If 
12 3 5 0Kff*&— tt«r«**?rtC, ^£K&*-*-*C:fcri*T§ao 
«!i H B H S i^§!2 3 5&S i 0 2 11 1 «KLjH£JfcS*iTV>&v>fc 
*CMPl3so^g**tt^*v^i<>^*>t>r, ¥IS H B H S i»IH2 3 5<7)M/?^J- 

S iflh7>y^^2 3 0C^lU, IP-tt^^oo, JjUSHi S i $J& 

235 <Dmmm<ommiz ±%^m&T<D?%mzmmirz> z t a*-? § &<> 

[0 15 93 
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«:i5, ifMSJIS illh7>y^? 2 3 0 ti, ggffiJgJS 1 Ki3tt*iMg|| S i 

^*>^ *s«s i«2 5 o^ifeit^i i o izm&-tz>xmm£<vj:m<vi&m$: 

6 0 OVi^±^±lf htift^tiK 6 0 0°CiiJl±H±tf^ < X TK^-Y^-X^a 
A £ tf t> & v » £ *b , IS H H H ^ <o ^lijg^Jt t5^# \z.fh £ v > o 
[0 16 03 

^OTt:a6, #|g H H H S i^§H^>v7;* 2 3 0 (i, HMH K:fctt*iiM£JI 
S iIlf7>y'x^l30J:n, gUIWJE, S{&ifcOv^fr<7>#t4 

[0 1 6 1 J 

$lx.f£\ !£*<7>#|£ H B H S i|fM2 2 2 0fff^zffML/cN^^TFT(i, 
^10 0 cmVV • s e c (D&W)feX& o ifc, IMil Hi3tt&#2» 

#iti o i zmnitLfzwLM,mmmT ? r 4 y <; y-xMui&^-cii, ^ 

*£ H B H S i *f)H2 3 5CDmmzBJ&LfzN1-^*)l<TFTl±m3 5 0 c mVV • 
s e cO|£if)jt-e£>o£o -ItUC^LT, #«#^g2 0 1 £*fffb 1 fcifollgl 
^fflT^T-^- -7^ h ^^*^U^v^T(i, ip-li^ S i SIM 2 3 5<7)fI^CfM 
L/:Nf t^^TFTIil^ 0 0 c mVv • s e c <D^W]S. Xh o 

[0 16 2] 

•fcO^ig&S ifll 2 2^TO:M$*it^-5 7'^^5 V-8 VO^f 

^M^T^^^^ S > h n-9(i 1 . 5 V ItZX&feKWiVpLtZo 

> ^##^®2 0 KDmm^Xtll^ Vtmzit^xmXmjjO&^TFTZftZ 

[0 16 33 

*<nm, o i^iwtM2 o 1 tmwL-thwmz, in 
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[0 16 4J 

(*»^ 3 ) 

, H3 (a) - (h) isxtfrni o*my<*xffi9i-ttitf&T<r>Mt)X'$>&o mm 
irh 0 mmmi K&tfz^mfcmwi o i tratau^ 

[0 16 53 

$»|W*|fril3 Olii, EI 1 0 «t 3 JiMSHS i flfA* 

>f*i#Mi*§£s illW^i:* 1 , i^Sl«±<7)I^ ^ tit v> 

[0 16 63 

fcfiU fiM13 0 lli, ^MM£ B B B S illf/U^^ MIS B H B *i#S 
i*IRtw«to , r^JK$n*jft**, IfillKOllftttl 0 1 h(i#|&<2>o - 

mtxmM i <Dmm%i%mz^&zti,z£^xmmztiz>%r®iM i s i -e&* 0 

[0 16 73 

#i^t3 on*, in i o n^-ti -9 k> ^w^i i o±k, s i o 2 m 

111, ^l§ 0 a H *i#S iII3 2 2 ^^tfM0SMO3S^ B H H |£#S i*Rh 
7>y'xn 2 0, J&fgHS illl 3 5£^trMOSMOlMSJ|S i ffffi h 9 
>y^^l3 0$rfiTv^ o EI 3 (g) Kiswc, ^IS B e B *i#S i If 

r h 9 > 9<r>v- \ mm 324 vT&WLVxmz&i&z nu (mm^mtm 

[0 16 8] 

mmfmi tmm^ im&iRi 1 o^i^i:, s i o 2 n 1 law* 

l-ll 0 0 nmtM^Htv^o fit, S i 02$U 1 1 ±C(±Mlg B B B |£# 
S iII3 2 2 ^^tfMOSMOil^l$ B B B *i^S i*Rh5>^^3 2 Qim 

i§nt^«, -r&fr^ s i o 2 n 1 i±^^it B B B *£^s i $jh3 2 2, 
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S i 0 2 M (ill, SKfcJgS) 3 2 5, ¥- h^*fM3 2 3, r- MS3 2 4 
^il|I^TlI^^tLTV^ 0 il^H H H *5#S i?ffli3 2 2fi, Si 0 2 M 

1 1 1 ±tC3IJ?4 0 nm^»^->t«^tLtv^ 0 ^-hn&llfll 
3 2 3(i, ^Ml^t^S i MM3 2 2 ±c?)£MH;b7c o xmWfa 6 0 nmti 

[0 16 93 

JjMgS S i mm 1 3 5 Sr^-tfMO S m<0&m& S ilIl>7>y^M 
3 Oii, HM^gU K&it&^flMggl 0 1 tra«U^*$tLTV>J5 0 -tfcfc 
S i 0 2 I1 1 1 ±.<DmWt&Mi&WS i ilh7>y'xn 2 0tf ? M:2ft 
H*t (i H & & WM iz Mf& £ *i t v > & o 
[0 17 0] 

t tz, mmmMi&w s i mm h ? y vx * 3 2 0 43 x « B B B s i 9 m h 9 > 

vX* 1 3 0O±Cli, «*«i 1 0©±^Ii:*fcoT, hill, 

1 0 1 ^ii:ffM?*itv^ 0 
[0 17 1] 

— »^i3 0 KDm^m^^xmm-r^o 

[0 17 23 

if, @3 ( a ) [Ztf-T t £ «9 , 1 1 0 O^M^flcK T E 0 S 0 2 

t^^^ffl^t, ^XvCVDtaot, lil^lOOnmWS i0 2 
Mill Zmm-f&o L"C, fOiffli^ICS i H 4 ^^fflt>t/7X7 
C VDtCj; i). |^50 nm#a B B SS i!3 2 2 a 
[0 17 33 

£<bH, 0 3 (b) C^tiTi:, -e<7)iI±^Ii:S iH 4 tN 2 0^^ 
^^T7"7X7CVDia *)&>2 0 0 nm©|2(DS i 0 2 I3 9 0 

[0 17 43 

-e-LT, # B B H f S 1 13 2 2 a<0±it:MLfci2 0S i 0 2 i3 9 0K*3 
tt^p^OflitH, x 7 f>^[:<t «9 P^n^3 9 1 «t^o £*Ui, MDffi 
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3 9 1 tCjolt^# B H H SS i m 3 2 2 aO^S<7)§|7fct4£:2> £#>-e 

<£> o 

[0 17 53 

■5fcfc, E13 (c) <DTM\^ho mnU3 9 1 K&li&^&MS iflI3 2 2 a 

<Dmmttn<mi\:LrMim (s i o 2 m m^-r) jmu ^o±i:i 

i 7R?#$[£X li>=7- M"& 0 £<bC, 5 8 0°C<7)SSHT^8B#F^|lIffil^ 

■it&o ztuzx*)^ mm^}4 o nnKDmm^nws i 113 2 2tmhti2> 0 

S i <DM:^(iN i <7)m, P t , S n, P d ^(D&mw^* 

m^&^ttf-c^&o >k^ mnuz 9 1 k % i^#jtcop + ^^> (1 5 k e v 

, 5X10Vcm2) $:EAt^o SfcK, RTA (Rapid Thermal Anneal ; 

S i 0 2 I3 9 O^xn LT, *tfijft£fc4g^1-*fc#fc&iHiLfcN i £^ 
v 9 V > W>-t § * o 
[0 17 63 

M*£ H B H *i# S ili3 2 2±OS i 0 2 M^-r^riy^>^L-Cl^ 
*-T^o M^H B H *i#S il!3 2 2 W0rieO^X7f>/LTii 

(0 3 (c) #bs) 0 TEOS^ilWCi-S^XvCVD 
f t5d"7^1t±^Ii:&5 0 nmOS i 0 2 13 2 5^f tt^» (EI 3 (d) 
#fls) o 

[0 17 73 

i£*NIS iflf7>yx^ 1 3 0 ^ SU^-f^ ^ ^/^fi S O I 1 5 0 
*6I*&«1 1 0±<7)^^-|Iitlcig^L7tBlf^<7)-9-^Xtc^J»fi-^o fc£U 
SOI3MR150*, *fef««l 1 0±o£r5£o«# (iiMlg B B H e#S i»HS3 
2 2^7f> ^ LTBfc* Lfcfcttt) <7>ff£R «t 0 < <> 0 . 3 5 * n >, «f 

i t< t±o. 5 s ^uy^x±.A^^m^mm-^^o 

[0 17 83 

EI 3 (e) i:^tJ:^:, SOIiilSO^, ^Mll tRC* 
ftCJ:o«Sil 1 0±H«^i"*o 
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[0179] 

itLCii, 1 O&JiLKSO iStl 5 Ocom&UZ, RCAftil ( 

SCI) iZX t)fcfr&£V*ffim\:i-2>o * Lt, SOlStl50WS i0 2 I 
1 3 lUBtf>^®£ N 1 1 0±OBff^<OfS®^7 9>f * Mi&T*#f 

*S-fr-C»#1-*o -^B#. iS^ H e H *i#S i ^§13 2 2 ^JiM^S i gflgMI 
itl5 0t«FII^^<H0. 3^n>, ffJKfiO. 5^^n>^± 
^|tlTV^ 0 Z(DZtlZ± 19, ±ffiiili^ H B H |i# S i #813 2 2 coMitXfl^io 

fc 4: 0 h d i: # & 0 
[0 18 03 

u-*rmMifci*m7 o orj^±oe-^jt£^-fr7>7°T--;wi 
«t o soiiti 50 <7)7X«-r * >v±a^ 1 5 1 cofijt^ s i frbykmtm 

Btt-*fi£J&Ltfc#fi1-&o £*ucj:»K #fe|««l 1 0±i:S^?^;SOI 
5 0<O^*>. ^3SS&53*1 5 3£, *3*>f *>&A8B1 5 1 *$Uz&mMm 
(0 3 (f) #bs) o 
[01813 

mv^t, H3 (g) KTF-t x 7 mmztixim&tiLi 1 o-kKjiofcso 

I**U 5 0»BOXi 15 2a £#"7 •yifx 7 f>^:j: «)l&*1-&o 

■r&*>*>, mmmz^tfBoxm 1 5 2 a o**3^Mfc:ifc*i-&o -out, 

«P^S:»L, iIMI§ H H H *i#S i|!3 2 2 ^MS&fr t&m&S i 1 3 5 <Z> 

*^3 1 0±tC, dd-ei±JHiP^2 0 nm(7)#|g H H H S i SRI 3 5 <h , 1IJ¥&4 
0 nmOiiMlt H B H *i#S i »)g|3 2 2 *l& 0 
[0 18 23 

TEO S tiStt^^^v^^XvCVDCJ: 0 1SJ?#J 3 5 
0nra<OS i 02lHI£i£1tU Ctt^R I ET^3 7 0 nmiyf^-^tic 
fOt, ^-hiiltltS i H 4 tN 2 0i:(0^^^ffl^-C7 > 7XvCV 
Dt:it)If|!j6 0nmOS i02l3 2 3^Mt-?> o iIM3£ H H B *£# 
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S iMWk3 2 2 £ J: ^ijM£ H H H S i Mil 3 5<7). ^tt W<7)/^ - ><7)^lc-9- 
[0 18 3] 

mrnmi tmuoumzn ^ Q -r*t>*>. r- MtitM3 2 3 *m 

®^-t2--f) ^^ff^-t^o m±tc«t«9, Mil 1 0±C M0SI«|g 
a a H *£#S i PlJglh 9 yV7s9 3 2 0 MO SMO^-i§ H H H S i BWk h 9 > V '7. 9 
13 0t^ffMt^.^t^t^ (EI3 (h) #H3) o 
[0 18 4] 

0 lfi, Jil±OJ:dt-, ltt^Wl^I^SflC, MO 

s mmm&M, s i mm ^7>yx^^ mo s mo#is h s h s i mm v^y 

[0 18 53 

L/^o-c, ftMi3 o i (±, mmnm 1 K43U-&^ii#^e 1 o 1 ^ iwj 

[0 18 63 

£ffu ^#^a3 o Ki, #^ig H H B s immhvy^^9^mmm^m 
£>tt£#>*#£imi o i«in, #mmsjis immv7y^x?mmz& 

7t:N^-^^^TFT<7)Hifjjg^ 10 0c mVv -sec <7)tc*j- LT, 

fi£3fcOil^!£ B H H f£# S i fit CfS L N f t ^ ;H F T iil^) 2 0 0 c mVv 

[0 18 73 

tt^^r^MNSJis immv^yv^^^^-t^mm^cx, tft 
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h mwk<v mm z m^-r &v # %> 0 

[0 18 8] 

#2g^B 3 0 1 fi, SOIitl50 <Vitt> 0 mM&% 2 CKfc 

5 0 SOIiI150 £fflv>£*§^«fc ij ijMSJIS ilih7 
[0 18 9] 

, HI 4 (a) - (g) fciOTgi 1 ^ffl^-CjKW-ttLtfJJJLToaO-eJb&o 
[0 19 0] 

$111,1^)^14 Ollt El 1 1 JCjjrT J: i #IS H B B S i »If^' 

^js^-a*, *S6^m 1 o i fcra&T*& 0 t 

fc, #s^fi4oi(i, t^t-^ h ? xmmmzmmztiz 

o 

[01913 

CiotM$tL^,^\ Ilill^Mil 0 1 tim^Zo 
[0 19 23 

t ^mi^mm 40114, ^inffl s i sif/u^^/^ *-7ih7> 
^K^*cM>t^ nmifm i o#ai#:£ie i o i tm&Zo 

[0 19 33 

#Ifttt4 0 1 (4, El 1 1 IZTTsirX d fc, |fe««l 1 0±K. S i O2M 
111, W&WS 1II4 2 2 Z&tfWMiMS ilIF7>y^H20, 
H B H SiIl4 3 57)^^l)^'f-7lf7 > y'X * OsMSbI S i llfV^ * 
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) 4 3 0 ^«x.Tl^ 0 
[0 19 43 

#s#^S4 o 1 iMii tiwuiuc, ifeit*«i i o<Dmm^mz, s 

i 0 2 I1 1 l&mm%}l 0 0 nmt«$ntv^ 0 fL"C, S i 0 2 I1 1 1 
±tCi±^ H B H RS i i) mm4 2 2 £^tf# ( HgS i i 

) IIb7>y^^ 4 2 0t}TOc£*IT^£ o f^fr*^ ^ a B B IS i II h 7 > 

4 2 s i o 2 n i l-t^eiroiifli (s i o 2 w 421, r- h 
ii4 2 4, v-h mmm 425, y > k- yo^si s 111422, n 
B B H ss ifi4 2 8, v-y • F>^f y@ei^<7)^«)6o^sBS4 4 1 mrnxm 

[0 19 53 

— -ft. A'^f-7il<7>yX? 4 3 Si 0 2 I1 1 l±W H fS i 

[0 19 63 

M'^f-7|^>y'XH 3 Oii, Si 0 2 flll 1 1±K**- 
lfM4 3 4, n^y-y- • y ^ <h^^»^^-^tf^ H B H S il!4 3 5 

, &mmwL4 4 oiao«$titv^o ^mie»i4 4 oti, ji p H m*t 
14 2 1 texny- hmmm4 2 5<Dmnu^^txmm^fix^^ 0 

[0 19 73 

% tz, m^mmm \z y i H H 0 f s i mm v ? > ? a 2 0 a <t *-7i 

[0 19 83 

-it, ^iMt4 0 KDm^mz^xumir^o 

[0 19 93 

if, 0 4 (a) i:^f i^:, **^SltPiII^:J:»l, *§*i«t 1 

1 o wmm^mzmmm loonm^si o 2 n 1 1 zmm-tZo 

[0 2 0 03 

EI 4 (b) ic^-ri^ic, ^c>f ^-7lf7>y^3'4 3 0&SIJj£fpr> 
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^AfiSO imU (itMStHS i $JgMftS£&) 4 5 0 «U :«SOIi« 
4 5 0 1 1 0 ±^#£-1-&o 

[0 2 0 1 ] 

tn4 (b) so i«u 5 o commute* mw-t&o 

[0 2 0 2 3 

if, I C»ii9>f >T'SO Ii«^fflV^BOX|4 5 2±&C/^ 

*°->7M h 4 3 0Oy>>^y3>g^ 1r % ttffi.W} J * >V±A 

(BF 3 +, P+) £«£ «9 rrP?? • o.^ y 9 t & Ltz^^m S i 

114 3 5, ¥- hm%m4 3 4 ^«i"^ 0 BOX14 5 2 C, 5 X 

1 0Vc m2(7) K-Xfttf)^^ * ^e-i'WBOXS 452 

o 

[0 2 0 33 

±ie-eff^$n^s o i *«4 50^, mmms. 1 1 o_lo^ii^^ 

[0 2 0 43 

fLt, *6*««1 1 0fc«fcU f $J»fLrt:SO Iit4 5 0(?)S»RCAi 
(SCI) tc J: «9 «t tffiHtftl-fco $ h tc, SOIlt4 5 0 O^- h 

iMMM 3 4#JJ<7)^m£, 1 0±<a£f5eOft8lCT9>r ^ > M, 1 

[0 2 0 53 

-e<7>^> in 4 ( c ) n^-ti^tc, iissi io±i:g^^soiit 

4 5 0©H, iliil fcRIISto^r&KJ: •)^R««'4 5 3 £#f H^BTf &o 
[0 2 0 63 

fit, 13 4 (d) K^i"J:-9fc, PJMtStlTffifi&lRl 1 0_tfc5$ofcSO 
I3&K4 5 OO^Safl- (B0Xf4 5 2 a) £#"7 ';It^x7 h.xy^>$r 

[0 2 0 73 

H4 (e) K^-fi^K, JMg&S i$ffig4 3 5 & AtKfcljnli-* CI i: 
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Ui^ mmmUl 1 0±K, uCt1iII||t,2 0 nmOifM^HS il!4 3 5 
CJ:^^^f-7lTFT 7> ? ffM £ ti%> 0 

[0 2 0 8] 

7X-7CVDi:iot, If^2 0 0 nmO$2P)S i0 2 I CS^IfelfflD 4 
[0 2 0 9] 
[0 2 10] 

Irc^T, H4 (f) ^tj^J:-?^ / 7 J ~— h $feHc|li HtS i H4 77 <h N H 3 

m) 4 2 5%mm-tz>o £*b«o_tc siH 4 #x^ffl^^7X7cvD 

«¥^5 0 nm«lS ill4 2 2, HMO_htCS i H 4 *^hP 
H 3 r!^#XU<fc 0 P£ K--7°L^MJ¥^3 0 n mCDN+# B H B K S i ISM 4 2 8 £ 

[02113 

[14 (g) tc^-tJ:^^. 7>K-7°^ B H H f S ifl4 2 2 tP^K 
-7 5 Lf;N+^ 0 B 0 fS i&IIM 2 8t£, h ? > * t % 2>Uft*mLX mtii 

) 44U LXX'*v?K± T i WmZMmL, Bff^7->CiIt^ 0 
[0 2 1 23 

-r^^*>, ma. nmn, mm^m.m^-fu-t^t<Dm^m^cx, a 

[0 2 133 
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i MI4 2 8«^m V-*- K^^>f|(7)f t^^i:^^^ 

&iy-f->*l£3H-& 0 N+# B B B ®S ill4 2 8^^x 7 f >m 

£*l£ 0 JJJLtKJ:»K # B B B ®S iiIh5>y^^ 4 2 0)5 J M$^o 
[0 2 14] 

■e-O^, ^II6iItLtS iH 4 ^tNH3^^ffl^ty7X7CVD(: 
i Oft 2 0 0 nmOSft3£it]jg£*fMf-f£ 0 
[0 2 15] 

[0 2 163 

f«l4 0 1 1±, m_L^> «fc d 1 *fcO«i|ft3£«±0#fc*«J*K:, #E B B B 
SS ifIl>7>yX^ 4 2 0 t, % S B S iM^i^^#-7lf7> 

1 0 10i*i:|i|«t*4 0 L/^oT, ^fMI4 0 1 (i. 1 fcis 

it&^fl^si o i fcra*fco3&**#i-& 0 

[0 2 173 

fcrtf L> ^*#^S 4 0 1 t±, ^*Sh b h S illh7>y^^ ^ H B B I S i S 
Ih7>yX?42 OCiott^^tl^o ZKDtztb^ i|M£ B B B S i &-?>W£ 
^litHS i. «|g B B B ®#S i ^<7)1t!lc7)|S B H H |#iS^ffl^Tf^$n-2)TFT<h(i 

> nfc&*fH£*^rr&o -r^^*>. TFTwns i sm^asiiflftiKJ: *) 

[0 2 183 

MI£ B B B *£# S i frh %2>mW%J%: F7>y'x^|v^:i: § & 0 
[0 2 193 
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[0 2 2 0] 

^^i4o if±, jms&s i mmz&tt so imuzmmmzm 

fcS i0 2 ll 1 UCm^^lUot^ IWI^cO^^lfbtt^o 

^/is i muzm^tzm^. so i*^4 5 o zm^&m&x *) i>. %.m&s 

[0 2 2 1 ] 

mmm 5 ) 

, 135 (a) - (c) teXtfrni 2 %m^Xt&mirtil$&T<7)m<0X&Z>o 
[0 2 2 23 

**M^o¥^££ffi: 5 0 1 It #i|&,§| SiIIf7>yX^12 0^ 2 
[0 2 2 33 

#2f^S5 0 1{i. IH 1 2 tc^-TJ: -9 tc. 1 1 0 ±lzM&2 tifz S 

i o 2 mi i i-h^, 2®<7)#«Bm®t, m^ H B H s i mwkY^yv^tz^ts 
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[0 2 2 4] 

^^gg 5 3 0 14, Si0 2 llll ±<0#^ B B H Si|If7>yX 
[0 2 2 53 

ffiMWKJl, S i 0 2 I1 1 l-tK, MJ?^1 0nm^)S i 02^5 3 1, |1W 
#JSBeH5 4 5 ^ts^MMMM 5 4 6 #1FM£ *i"0»*o 
?f>i:, &JR£>|ft9 5 3 6 0_LtC(4, II 1 W^- MI5 3 3 Wffiltlg 
5 3 2 7) ? S^^tiT^^o ZLXZblz, if||gtl5 3 2<7>±Kf4, IU5n 

m<r>y- vmmms 3 4^^$tLT*3»), h&mms 3 4<t)±ic^ b b b s 

i 115 3 5 7mJ&£*iTV>£ 0 
[0 2 2 6] 

£ fc, im§ B B B S ifI5 3 5<7)_LH(4. S i 0 2 I5 3 7 1iWJ&2tirX*S 1) 
, S i 02^5 3 7±<D— g&JC(4, £2(0**- h fla^i*) «^tit 
fit, SfcKS i 0 2 15 3 7 &X.XFm2<DY- h*ftO±Htt«Btt 
til 2 6ri s BSJS6 0 nm-eM^^lti/^, Sr*3, Bffliftffltl 2 6 (4^ B B B 

s immmm&xmmfti&s immmMz^tfrnmrnmi 1 oco±77^®tct> 

[0 2 2 73 

-€* LT, 2 6<7)±H(4, & 2 <Z>£JSKS§1 5 4 6^ffM^tLTv^ 

o'ife, m2<D&m&m.5 4 6o— gp{4n>^^ h *-;w£^LTf& i o^mee 

[0 2 2 83 

Mi^fflt:, ^ H B B S illh7>y^^ 1 2 0UiWII5 
3 0ct)±^H(4. 1 0«iMI(^/:ot, ^lilfelW. ¥*SlfcJH 

[0 2 2 93 
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[0 2 3 0] 

if, iifii tmm^m^\ tmmLi i o±hmj?i oonmwsi 

0 2 11 1 1 HMtSo 
[0 2 3 1 ] 

•5fcfc, 0 5 (a) i:^ti9C, -^^ffc^il 5 3 0 ^SU^ff ^ i&Asfz SO IS 
M. (iiMSHS 5 5 0 «n o f 05 (b) ic^-TJ: 

SO I IMS 5 5 0£««U 1 0±tC^1-£ o 
[0 2 3 23 

0 5 (a) £ffiv>T, S O I**£5 5 0«M^PIt^o if 
> I Cm&?4 >tB0Xf 5 5 21CCMO SXffcO— f 

S i 0215 3 7, V-X • K W >>N3fetK (BF3+, p+) &A&J:<^P 
M^NM^^^S^^^WiA^T o/z^ H B H S i*fflfl5 3 5, b 

&$tng 534, in i (7>r- h « 533, mmmm 532, i^nigiw (0^ 

-frf) , 0 1 0#«@£f£ 5 4 5 £#frffl 1 0#JSB£IIUi 5 3 6, Si 0 2 §l 5 3 
l^ltt^o « BOX15 5 2 C, 5 X 1 0l6/ c m 2(7) k-X*(7)7K 
^<^^-^{3:*>6 ? B OXm 5 5 2|*Hi&£J;^ m-T-^^fiip 
LT&AU TkSf-f *>y±A£&5 5 1 ^ffMf^o 
[0 2 3 33 

idT\ mi <F>Y- ftS5 3 3<Dttm$^^~ K--7°(7)^ b h b S iltWv 
Kt^lv\ 1"&;b*>, ^^J£*)L^It^14^#^LTSiR-f Sit 
[0 2 3 43 

01 ^Ii£H5 4 5 i:iiT i -W^fflv^-cv^^ A 1 - S i , A 1 
- C u -flfcffj & £ ffl v ^ d ^ t&J-c § & o 

[0 2 3 53 

#CK, ±IS-effM$tt7t:S O 1*^5 5 0£, |fel««l 1 0±(D^mmz 
[0 2 3 63 
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Lt> »1 1 t ra«0^r?5feU ii), SOIlf 5 5 0 i: Mlf « 1 1 0 
SOIlt5 5 0 OTFSS^fcffe&SKJ: lofcmj *>&x 

m>5 5 iT-^p^fij^i-r^o iTt, mmmfai 1 o±£«te-$*Lfcso i*«5 5 

0 w^t^cM L T £ B 0 XS * -x y f - > ^ L&'iJiH" * 0 
[0 2 3 7] 

S i0 2 l5 3 7±C, H2<or-MI (IH^-iir-f) ^Mt^o <£ 

1 0 w±^jH:t>/:oTi^I 1 2 6Bit^o 
[0 2 3 8] 

fit, ifMsns i?tm^<7)«r B miwi 2 6±k, si2o^«bs«I5 4 6 

[0 2 3 93 
[0 2 4 03 
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